
Electromagnetic Induction and Transformers 

Questions 
 
Q1. 
  
(i)  Figure 17 shows the output from a battery. 

 

Figure 17 
Explain why a transformer will not work with the input current as shown in Figure 17. 

(2) 
 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

(ii)  A transformer has 30 turns on the primary coil and 150 turns on the secondary coil. 
A potential difference of 25 V is applied across the primary coil. 
Calculate the potential difference across the secondary coil. 
Use an equation selected from the list of equations at the end of this paper. 

(3) 
 
 
 
 
 
 
 
 
 

potential difference = ........................................................... V 

  
(Total for question = 5 marks) 
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Q2. 

The transformer in a battery charger has a primary coil and a secondary coil. 
The voltage across the primary coil = 230 V. 
The voltage across the secondary coil = 15 V. 
The current in the secondary coil is 3.1 A. 
Calculate the current in the primary coil. 

Use the equation 

 
(2) 

 
 
 
 
 
 
 
 

current = ........................................................... A 
(Total for question = 2 marks) 

  
 
 
Q3. 
This question is about using the mains electricity supply. 

A transformer is used to connect a laptop computer to the mains electricity supply.  
The input voltage to the transformer is 230 V.  
The output current from the transformer is 2.37 A.  
The transformer has an output voltage of 19.0 V.  
The transformer used is 100% efficient. 

Calculate the input current to the transformer. 

Use the equation 

input current × input voltage = output current × output voltage 
(3) 

 
 
 
 
 
 

input current = ........................................................... A 
(Total for question = 3 marks) 
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Q4. 
  
The primary coil of a different transformer is connected to the 230 V mains supply. 

The voltage across the secondary coil is 15 V. 

The primary coil has 600 turns. 

Calculate the number of turns on the secondary coil. 

Use an equation selected from the list of equations at the end of the paper. 
(2) 

 
 
 
 
 

number of turns = ...........................................................  

  
(Total for question = 2 marks) 
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Q5. 
  
Figure 18 shows a transformer. 

 

(i)  State the purpose of the transformer shown in Figure 18. 
(1) 

 .............................................................................................................................................  

(ii)  Calculate the output voltage of the secondary coil. 
Use an equation selected from the list of equations at the end of this paper. 

(3) 
 
 
 
 
 
 
 
 
 

output voltage = ........................................................... V 

  
(Total for question = 4 marks) 

  
 
 
  

 13.1 Electromagnetic Induction and Transformers PhysicsAndMathsTutor.com



Q6. 
  
There is a changing magnetic field in the core of a transformer. 

(i)  Describe the cause of the changing magnetic field in the core of the transformer. 
(2) 

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

(ii)  A potential difference of 230 V is applied across the primary coil of a transformer. 
There is a potential difference of 15 V across the secondary coil.  
The primary coil has 2000 turns. 
Calculate the number of turns in the secondary coil. 
Use an equation selected from the list of equations at the end of this paper. 

(3) 
 
 
 
 
 
 
 
 
 
 

 ........................................................... turns 

  
(Total for question = 5 marks) 
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Q7.  
There is an alternating current of 3 A in the primary coil of a transformer. 

There is an alternating current of 6 A in the secondary coil of the transformer. 

The transformer is 100% efficient. 

(i)  The size of the potential difference (voltage) across the secondary coil is 
(1) 

   A    twice the size of the current in the primary coil 
   B    half the size of the current in the primary coil 
   C    twice the size of the voltage across the primary coil 
   D    half the size of the voltage across the primary coil 

 
(ii)  Explain how an alternating current in the primary coil causes an alternating current in the 
secondary coil of the transformer. 

(3) 
 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

  
(Total for question = 4 marks) 
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Q8. 
  
Figure 17 is a diagram representing a loudspeaker. 

 

Explain how sound is produced when an alternating current is supplied to the coil of the 
loudspeaker. 

(4) 
 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

  
(Total for question = 4 marks) 
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Q9. 
  
* Figure 19 shows a coil of wire that is being rotated between the poles of a magnet. 

 

Figure 20 shows how the current in the coil changes during one complete rotation of the coil. 

 
  

 13.1 Electromagnetic Induction and Transformers PhysicsAndMathsTutor.com



Explain why the current changes in the way shown by the graph in Figure 20. 

Your answer should include details of the position of the coil relative to the magnet at each 
of the times labelled P, Q, R, S and T. 

You may use diagrams to help your answer. 
(6) 

 
 
 
 
 
 
 
 
 
 
 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

  
(Total for question = 6 marks) 
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Q10. 
  
Complete the following sentences using one of the phrases from the box below. 

 

(i)  Electrical power is generated at 
(1) 

 .............................................................................................................................................  

(ii)  Electricity is transmitted over long distances by transmission lines that are part of 
(1) 

 .............................................................................................................................................  

(iii)  Electricity is transmitted at high voltages so that 
(1) 

 .............................................................................................................................................  

  
(Total for question = 3 marks) 
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Q11. 
  
Figure 15 shows three stages of a magnet moving into and then out of a coil of wire. 

The coil is connected to a milliammeter. 

 

(i)  Which row of the table shows the deflection on the milliammeter for the three stages in 
Figure 15? 

(1) 
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(ii)  Give two ways of increasing the deflections on the milliammeter shown in Figure 16. 
(2) 

1 ..........................................................................................................................................  

 .............................................................................................................................................  

2 ..........................................................................................................................................  

 .............................................................................................................................................  

  
(Total for question = 3 marks) 

  
 
Q12. 
Which of these could be the output for a dynamo? 

(1) 

 

  
(Total for question = 1 mark) 
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Q13. 
  
A teacher is demonstrating electromagnetic induction.  
The teacher has a bar magnet, a coil of wire and a sensitive voltmeter. 

(i)  Draw a diagram to show how the teacher should arrange the apparatus. 
(1) 

 
 
 
 
 
 
 
 
 
 
(ii)  Explain how the teacher could use this apparatus to demonstrate the factors 

affecting the size and direction of the induced potential difference. 
(4) 

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

  
(Total for question = 5 marks) 
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Q14. 
  
In a small transformer 

 
•  the primary voltage is 230 V 
•  the primary current is 0.020 A 
•  the secondary voltage is 5.0 V  

Calculate the secondary current. 

Use the equation 

 
(2) 

 
 
 
 
 
 
 
 
 
 

secondary current = ........................................................... A 

  
(Total for question = 2 marks) 
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Q15. 
  
* High voltage transmission cables and transformers are used in the national grid. 

Explain how using high voltage transmission cables and transformers allows the distribution 
of electrical power around the United Kingdom to be as efficient as possible. 

Refer to the following equations in your answer. 

 
(6) 

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

  
(Total for question = 6 marks) 
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Mark Scheme – Electromagnetic Induction and 
Transformers 

 
Q1. 
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Q2. 
  

 
Q3. 
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Q4. 
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Q5. 
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Q6. 
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Q7. 
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Q8. 
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Q9. 
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Q10. 
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Q11. 
  

 

 

  
Q12. 
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Q13. 
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Q14. 
  

 

 
Q15. 
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